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Farmers' Friends in Crop Pest Management 









































Egg Parasites 
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Adult Parasite 
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Pest Egg 
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Parasite Larva 




Parasite Pupa 
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Egg Parasites 
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Trichograma. inserting its egg into a pest's egg by 
piercing with its ovipositor One female lays 300 
eggs. 


Trichograma egg inside the pest's egg. 


Trichograma larva growing inside pest's egg, 
Instead of thelepidopteran larva developing inside, 
the trichogramma larva feeds on the egg contents 
and develops. 


Trichograma pupa growing inside pest's egg. This 
ma kes the eg g tu rn i ng to black in color. 


Grown op Trichograma adult coming out of pest's 
egg. One or two adults may emerge out of the egg. 
Instead of lepidopteran larva coming out, the 
tdchogramma adult flies out by completing its life 
cycle. It lays eggs into 300 more eggs, 
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Larval 


Parasites 
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Pest Larva 
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Bracon Adult 
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Bracon Eggs 
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Bracon Larva 
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Pupa 



Bracon Adults 
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Braoon Adult 
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Larval Parasites 
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Bracon adult by inserting its ovipositor into larva 
injects sedative toxins and lays eggs into its body. 
The larva becomes sluggish. 


Bracon eggs in side larva 


Bracon eggs hatch inside and grow feeding inside 
larva. The larva moves sluggish like diseased one. 


B racon la rvae ma y com e out of th e body of the I a rva 
to pu pate on its body. 


Bracon may pupate inside larval body and only 
adult comes out. 

Bracon adults escaping from pupa 
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Pupal Parasites 


Parasite Egg 


Parasite Pupa 


Pest Pupa 


Parasite Larva 
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Parasite Adult 


Parasite Adult 
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Parasite laying egg inside the pupa. 
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Parasite egg inside the pupa 
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Parasite larva feeding inside the pupa 
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Parasite pupa inside the pupa 
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Parasite adult coming out of the host pupa 
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Predators 
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insect predators a re basically two types- 

Bugs, bees and chrysopa etc -suck the fluids of egg 

or larval stages 


Beetles and wasps- devour the insect body 
feed on them 


Birds pick up the insects while flying and feed on 
them 


Spiders catch the insects and suck body fluids 
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Trichogramma 
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Trichogramma adult inserting its eggs into Heficoverpa egg 
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Tricriogramma adult coming oul of the 
Heiicoverpa egg 
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TrichogiTamma Spp, {Hymenoptera:Triehoqramrna!idae) 

Food habits ; Adult is free living feeding on flower 
nectar, whereas ail other stages are parasitic on 
eggs of their host insects. 

Ihwv 1 rr-Htilof Htriy* ^nte 17 ? 

Qd UhjhIWI irdftj^ ?r i 

HWTTSfte - :- 

Host insects ; Parasitize eggs of over 200 species 
of caterpillars. 

ftWTt ;- d^leidl'H 1 ' rfr 

* " 4- V 

^ U 1 ^H3T ^ l^feP?T # Mfe^F 3" I 

H¥ 3 1 yfow ^ylddl'HT ^ tJTZfaT ?TW ^JfST 

I 3ffem r €t 

w*tfx? §3 wtxtf tfsr <9W $§f fesr im hrar 

— — s 

Ij^tlffrw 75TR- tfH W ffe ora^ H13t of^T ©H 

a ,b. ** 

Etfr w ar i ffa hbto hffep# e J'of did el 

MfeiriT f^hd Od 

## 1 H© 1 JJB3T © W SFR- © #© UN 13+ ©TT 

Life stages : Trichogrammia adults are extremely 
small. The female adult lays her eggs on other 
moths' eggs. First, she examines the eggs by 
antennal drumming, then drills into the eggs with 
her ovipositor, and lays eggs rnside the moth's eggs, 
She usually stays on ornearthe host eggs until all or 
most of them are parasitized. When the parasitized 
moth's eggs turn black, the larvae parasites develop 
within the host eggs. The larva eats the contents of 
the moth's eggs. Adults emerge about 5-10 days 
Interdepending on the temperature. Adults can live 
up Eo 14 days after emergence. Female adults can 
lay up to 300, 
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Bracon 


Bracon pupae 


# td*n 

Bracon fame 




Bracon 
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Bracon spp. (Hymenoptera:Braconidae) 

Food habits ; Aduil is free living feeding on flower 
nectar, whereas all other stages are parasitic on 
eggs, larvae, pupae, and adult parasitoid- 

Hija'A cfe;- crl^r s w, refor, f fieri- 1 hots', 

uw iSar , tms' sp^wfeaf 

Host insects : Ants, aphids, bollworms, 
caterpillars, leafhoppers, leafminers, maggots, 
plant bugs, scales. 

fd^dfl ;- wsar g^77, fw 3^ & fw 
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Life stages; Adult wasps are tiny, about 2.5 mm in 
size, slender black or brown with threadlike waists, 
Eggs are laid inside the hosts' bodies. The larvae 
are feed in or on other insects. Pupate within the 
host or in silken cocoons in or on the outside of the 
body of the host, while others spin silken cocoons 
away from the host. About a week later, the adult 
Bracon wasps cut round holes in the aphid 
mu mmse s a nd em e rg e. 
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Cotesia 



W^J ^Hl.OfT t? ftTB 7 SferHT 


Atiuli Gotesia inserting its egg snto $ larva 
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Cotesha Pupa 
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Cotesia spp, (HymenopteraiBraconidae) 

Food habits ; Adults are free living and feed on 
nectar and pollen of flowers. Larvae are parasities. 


tixwx ■- ?^-5w 

sdEHsta’iiHaf 


Host insects: Bollworms, stem borers and 
diamond back moth. 


ftteaft ^Hav 1 > fo# swt ato ?ar t fer 

oflpj]^ rF fih'faT Ktft'JP' gW ¥¥ TO! 

ftxrf $ irz ? bsre w F^t ?^ 3 i faftr ?fer rf i 

hrnph^F ss UTrPTh^r hhss't e aafs &s vraf cfci^r ^br f^W 15 
3 65 wt xx rr?fe ar fir^ i hrar eft f&xt x t 


Life stages: Adults are small wasps, dark-colored 
and look like flying ants or tiny flies. The adult female 
looks for hosts in leaves and in tunnels of crops. 
These wasps have needle like ovipositor at the tip of 
the curved abdomen. Some species lay about 15- 
65 eggs in the body cavity of the host while some lay 
a single egg. Eggs hatch 2 dayslater. 
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The first in star paras itoid larvae begin feed 
internally and emerge from the host by chewing 
through the skin and immediately spin cocoons and 
pupate. Pupte in silken cocoons. Pupa rests for 4-6 
days, after which adults emerge. A single wasp can 
parasitise 200-300 host caterpillars during its 10-14 
day life. 
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Encarsia on sule insects 
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Encarsia 


Escarsia adull mailing ;is $99 mca White fly larva 
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Encarsia adult coming cut of white fly pupa 
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ParassliEed whitefly pup# " white fly pupa destroyed by Eflcarati 
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Encarsia spp. (HymenopteraiAphelinidae) 

Food habits ; Adults are free living and feed on 
nectar and pollen of flowers. Larvae are parasities. 

H^y* sit?:- nt? jMifgfertfE7i ?Wr r fef?7r 

Host insects: Various whitefly species 


Life stages: The adult wasp lay eggs inside white 
fly larva and it turns black when Encarsia pupates 
inside. Adult wasps emerge from the parasitized 
pupae by chewing a hole in the top of the scale. 
Adults are very tiny wasps, about 1 mm in size can 
look actively and effectively for whiteflres in radius 
of 10-30 m looki ng for h osts. An ad u It fe male wasp 
can lay 60-100 eggs. The life cycle is completed 
within 2-4 weeks depending on the climatic 
conditions. 
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Tachynid fly 
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Eggs of Tachynid fly 
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Larva infected by Tachynid fly 
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Bombyliopsis abrupta {Diptera:Tachinidae) 

Food habits ; Adults are free living and feed on 
nectar and pollen of flowers. Larvae a re parasities. 

H 1 oftcl WJ , ftd>f _ 5Rf T U" ^Sm 1 " Ho^lWj , UH<3T, 

TOd£’ ^dt 

Host insects: Aphids, boIIworm, leafhoppers ( 
moths, scale insects and stem borers. 

^na 1 ^ 1 :- H T W7?I t? afer urjrc wf ^T 

few VF fej 5TO ;<Tort« 33T F W <JcS TO few 

^ uras wtfe ? ^ ^ § t grow iw 7 toif to 
sw f F* fn f @hra ti - hottt Eft? M a^ar fir 

HFfe @V3 fT^HF^TOTOT PT^ 1 

tfSt F^F* ft1ttF W&F F H3fa I^F ft F* 
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#&<T2 Htfl* Jo( ftW< 4 FdV dA 1 

Life stages; Adults look very similar to the common 
housefly but are larger with gray black to brightly 
colored bodies. The female adult lays her eggs near 
or into the larvae, or in the vicinity of the insect. The 
larvae hatch after ingestion or hatch on the body 
surface and bore in to host larvae. The larvae are 
greenish-white in color enter into its host and teed 
on the content before pupating into the soil. She can 
lay as many as 1000-2000 eggs in her lifetime, 
Ad ults can live fro m 3 da ys to 2 month s. 
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Hover fly 





uw^tt'd ^ 1 %u ^ tF# uir 
Hover fly larva feeding on Aphids 
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Syrphid Larva 
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Hover fly larva feeding on Aphids 
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Eristalis spp., {Diptera;Syrphidae) 

Food habits : Adults are free living and feed on nectar 
and pollen of flowers. Larvae are gen era list predators. 

H^y'A afte :- w, fern, s^faF r^f, w 

Host insects: Aphids, thrips, scale insects, smalt 
caterpillars, and larvae of Heliothes 

Mtd^rr . TOT^wijtnnw 

M^fNf r Fl HTPF Hfd'tf FtMF iWtW" M3 53 r 3 <VH f3M r tf 1 H75" 
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fescrgo ngvfet #?r iF - Iw #er # fTW 1- facra ^ w ^ 
wf#u?r Ta^'h fy^M ^-fnw 
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U?T M3 fed ft 1 HSt QdfV ^ rffifS ttkfl Qtlrt' ^dl ftTH*? 1 
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fHKFUS” 1 

Life stages; Adult ^overflies are true files with only 
two wings dark body and banded yellow and black 
abdomen. They closely resemble bees or wasps 
rather than flies. They hover over flowers like 
humming birds and are able to remain absolutely 
stationary in midair. Glistening white colored eggs 
laid close to the developing aphid colony in the 
leaves, shoots, or stems of the plants. The larvae 
are in 3 mottled gray, beige, or light green colorand 
suck out the contents of the preys. They blend weil 
with their habitat and therefore they must be looked 
for closely to locate them. Pupae are found in the 
soil s urf ace or in th e p I a nt r s f 0 1 i age. 







































































Pirate Bugs 
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Pirate bags feeding on sucking pests 
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Ml aidd M3Rt Pirate Bugs 

:- Mir nsraw sfte ^ *jtt 

Orius tristicolor (Hemiptera:Anthoooridae) 

Food habits ; Adults and nymphs suck body fluids 
of the host insects. 

H&WK aft? :- i, ?^Vf-5W RSM, FRW 

fid<r,cflcr F eS^I^HoSlWjiHStf H^FT'H^d 

H ost in sects: Ap h ids, b o 11 wo rm h leafhopp e r, scale 
insects, insect eggs, thrips. other smai 1 caterpi 11 a rs, 
whiteflies 

hwf #JT yy^^T^T gr^ 2 !?t, WWW 

?Totef W 1- ^W 5TO- ^T F iT? U7T1 F fH3 M3 

fiT'dll Gf r tt M3 ^Vldflw Jtf *!*■> 1 ffcTtTtV tfl %J¥ r tfl Uftfftl 

S3f £3* ? ? redd'd ^ swt get &i few ? 

aw % MET ufe- JHd dl rS* 1% 
UUI r yt ^J€ 3 I ICU ICM l^tl l>r ■O 30 fjcTH 3* Sr^T mj'tfloHd 

fewtifftitidfl eT^j fyoi f*i<s fe%d 

uf?30cTte'tf 1 'rl i t'd* 1 

Life stages: Adults are about 2mm long., ovate, and 
black with while wing patches. Their head and 
thorax are shiny and black, and their beak extends 
to between the bases of the first pair of legs. 
Nymphs are small, wingless, teardrop-shaped and 
yellow-orange to brown in color. They can consume 
30 or more spider mites per day. Both nymphs and 
adults feed on a variety of pests at the rate of 30 
i nsects pe r da y in their 20-30 days life cycle. 
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Other bugs 
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■^ 1 « n ST^T f^f? Hutftf '.Irtkx? Wb ?T 5F 
Big eyed bug feeding on while fly 


Ito #3(3: Other bugs 

tff hhw off? 1- w 

m&zm\ 

XZ 

Food habits : Nymphs and adults suck sap from 
host insects. 

H^U'A aft?:- 

Host insects: Aphids, leafhoppers, mites, moth 
eggs. 

Ph^iT tfNf ^h^jhm 4 ^ 1 -- fxm fw % tow ft, 2“4 

fnttl Jilt'd «y , lidrt Wtfld 1 >f3’ vlfri TF H3HFt TF fFfeH 1 " 

HF ¥F d-rff TF -Jt? 07T f fed MFJg" lN? ? HBM"’ fsfti 

3 “ •= 

cfdt? *J7> i fOT *HTET ^iFU^VjF V"dwfaF 

■-■r.-j w? ^rh>T ^-n et hw ?t?s fn^J a- 

?pet STS' 3H T?3? 077 tfel *T>f 3 00 STITT W*, got 

SHFd' "#3' I>I3T CF^ 1 

Life stages: Damsel bug adults are tiny, about 2-4 
mm long, with slender bodies and are yellowish or 
gray or reddish-brown in color. Eggs are deposited 
in soft plant tissues. Adults and nymphs are fast 
runners with long slender back legs and enlarged 
forelegs for grasping prey, They are commonly 
found in most agricultural crops, especially 
legumes. 
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Chrysopa 
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Chrysopa egg 
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Chrysopa larva feeding on a caterpillar 
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Chrysopa pupa 
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Chrysopa larva feeding on sucking pest 
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Chrysopa 


WTtt ehJT W 1 »d1 TO yd r drd # HFt 

fca ^ j a a* 1 gy i ww 1 fad ■ at a# tm i 

Chrysoperla carnea (NeuropteraiChrysopidae) 
Food habits ; Adults are free living and feed on 
nectar and pollen of flowers. Larvae are predators. 

HiJy'A : - #V, few, WtffAfea. 7&ij- EOFST 

H#t^,HteUU3#ra>»t#W.Hd«e(V 

Host insects: Aphids, thrips, whitefly, boll worms, 
leafhopper nymphs and eggs, scale insects. 

M eKr ^ w ute-ut aar # w 

^*rt vi’d^dwl 0* ! 

5 1 753T 18 fkffhto' ?ft wt HTC-HAfddl W ^ #? 377 1 
fefltT ufd^ ^ tJO^ U^TT 7F STh-idd £ 'tf-el ^tfu? tT* 

hh^ 1 ?m ^ ^gait vmfe £ ftme jra sfe^ 1 - 

g? 7 11 fiifer Eram vr? 7 too 3 1 wz firat ft i fer? 

jiHd; 

N% # 5f §7T fw* TSetW ottt i*fw 3 

ms fen? g T w srafa f 7 tf?r tiw & i fra ww 7 fra 

3^# f^# 200 W 200 Bftz 7 # 4f# tT FF? 7 <f 1 

fra^P^'d*' frafefrfw 30 #50 WtFtr¥ T tlWW T 
*mi? kern#!#* 1 400#a'#utrtTO»'atfii©ir5 

amft rFfer^ f^ar af^ 7 £r i 

Life stages: Adufts are green to yellowish-green 
with four, delicate transparent wings that have many 
veins and cross veins. Adults are about 18 mm long 
an d red- gold eyes. Egg s a re fou nd on s lend er stalks 
or on the underside of leaves. Each egg is attached 
to t he to p of a hair-1 i ke f i lame nt. 

Each adult female may deposit more than 100 eggs. 
Larvae grow to about 1cm in length. They attack 
their prey by taking them with their large sucking 
jaws and injecting paralyzing poison h and then 
sucking out the body fluids of the pest. A larva can 
eat 200 or more pests or pest eggs a week. An older 
larva can consume 30-50 aphids per day. It can 
consume more than 400 aphids during its 
development. Pupate for 5 days in cocoons with 
silken threads. 














































































Ladybird beetle eggs 


shf si <■ '!■!' ? fu^r Rsft srsrs" tft<w £ 
Ladybird beetle pupa Ladybird beetle larva 


v\m w w r ij^ r 
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Lady bird larva feeding 
on Spodoplera larvae 
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Ladybird beeiEe larva 
feeding on aphids 


Ladybird beetles 
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#Bt_ TO Ladybird beetles 


FH?f Ffan r- iFFFIW W r tf^ f FF 

Menochtlus sexmaculatus (Coteoptera:ttoccinelNdae) 
Food habits : Adults and larvae are generate 
predators devour insects and feed on them. 

HiT9 T 7r5ffr? 3V, H*fW £<!<*, 34*STf HVfaF 

Host insects: Aphids, scale insects, whiteflies. 

Msaft ^ :- WTFT wff sfe FHcrk W&, 

octtl^ u'dl^ t=T fyVl ,, Jd'FFr F WW ITtffF ^ktTF 
37TI rP?’ fej?r r FT sfew fTF 1- 3 3F fev 3H fMor r dlflf r 3" 
3 if p V2 :T y , -tT r & cfd?3 KFf S3t 3t?3 ?W V^ 03T ^ 33ff 

^ffW ej?t i fej vfaw e ifh pf efy*r Ft cm?rt f 

10 3" 5 0 F f^3 vsisr fe^hr 3^ 1 

W fw fccTW 7^ RW FTFHFr F^T F W cfk 3W F FF 
iJ^ 1 ^ 4 ftffifttftFFtWFF& JF37T l§3'Uffe 1 JTO''J i dl P^HQ 
3?TM^QufV % Hdt-d "^LTicf ^inr^ter i^fhsrH .^Cdl 33T 

iJ f^M 1 A *?sf J-t? -JA 1 

fesJrt- r % f^V Htf'rf Jtf U^j W M r LTff' y s tttfP ^*dl sj<T 

«lc* ^ V^? UTT1 fvfv 1 ^ tft (W 1 Vu ufk^F @VtT rT* 

ufew F d<j Qd' afijg fpft tf*^r >>f 3 " f^fn-'j FF 1- 

o i for FfipjF e fen^ f |u Mf ufifti g?r >ikf f&r fkr 

50 F 60 wk ugt fFFSff fi#F 5 000 FU if F+Ff F 1 

s 

Life stages: Adults are oval to hemispherical and 
strongly convex brightly colored in yetlow and red, 
spotted or striped with black. When disturbed, 
some of them emit a strong smelling yellow liquid as 
a protection against other predators. They lay 
clusters of 10 -50 eggs on the underside of leaves or 
nearthe aphid colony. 

Newly hatched larvae are gray or black and less 
than 4 mm long. They emerge as dark alligator-like 
with black, or blue with bright yellow or orange 
ma rkings on t he body an d are a domed wi th spi nes. 
They have long sharp mandibles and feed on small 
insects like their adults. They pupate on (he leaves 
and stems of plants where larvae have fed and 
developed. They are the best-known predators of 
aphids and are capable of eating up to 50-60 per 
day and about 5000 aphids in their lifetime. 
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d|.d<e'^ fct]d*4 



Ground beetle 


stew 377 fw ftrcr erfr 

? srere* ^ frrsr^ oreF 
Cara bid beetle feeding 
on a Jafval pest in nee 
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dCd-es! q}e« Ground beetle 


tiT?7 :- MGT fVtf^ fckddl U# UfT ^ 

3fte*§ 

Calosoma 5pp., Cicindela spp, (ColeopterarCarabidae) 
Food habits : Adults and larvae are generalist 
predators devour insects and feed on them. 

HidU'ft W1 cf dldn ? fwflT. ^<fl'H T yWl^, MJcJT 

Host insects: Grubs and insect pupae, small 
caterpillars, slugs and snails. 

8 

Tbtnt 

tFMTff' rF HU3 H"d dtfl"* sT Hoftfl H1 fej ftPfrf 1 ^ 1 dTd H’fSf 

a bs. 3 

W? »«w ^ ftfrf jfe* 51 ra ^ % 

Uff^fTR' *^i$\ HtrRT5 fUtfcM JT? tTS^ 1 

LZ 

33T ftfrf et tie e arff fed uu d m m e ^ p?7 I ferrets 
feTt'^'^d iirrdbjr^ irekr srtM# for jrif 

feu H'^ Uft H-W (W*J«V sf^*>F rF H9F c^l^ 1 rl ! ^ tF oCK*! 
dl^d'dl fHef’dl IWTd ^ UM^t mn H+ fej WVZ: 

3 >TU 0H tF #Hft y<?ft d tltf'Qd rtfcl fed dd tJH-l iE£t? 
iJ77l tr«d! 2 W 3 rFFTHST FT- fen 3 1 H>fr finG'e tfTfe 

0771 

Life stages: Adult ground beetles or Cara bids are 
about 2-Bcm long, dark shiny brown to metal tic 
black, blue, green, purple, or multi-colored. Eggs 
are normally laid singly in the soil. Pupa is brownish 
black, small and found in the soil. Both adults and 
larvae have strong pincher-like mandibles. They 
have prominent long legs, which make them fast 
moving insects. Most species are nocturnal and 
they hide during the day leaf litter. When disturbed 
or when other vertebrates prey upon them, they 
emit an odo-r or gas r as a type of defense 
mechanism, preventing them from being eaten by 
other predators. Adults may live 2 to 3 years or 
longer. 













































































Dragon flies and Damselflies 
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Dragon flies and Damselflies 




Qdonata: Calyopterygidae 

Food habits ; Adults feed on insects and larvae are 

aquatic and also teed on insects. 


Hidy 1 ft cfld :~ fh-ld+H, U-Jdf 1 >T3" fdd-ttl J *P', UTFtT^UdiH 


Host; insects: Leafhoppers, moths and butterflies, 
plant hoppers. 


Pffegft fWf fw ^ srafa w, 

fHHF 1- 33T 7TO, UtST, 5TW W ^ W 

33T 3F tlTr I forTF F WX IV&Vd, ttdlsJdl 
fTH T ^ > M T 5r T 3' ?|TF 3?T 1 fe3»TLf^’ itfST 3^Ft HTSHUHt ffdl 
uf^F fFFlf 6f i f^e for rhh!^ tret 
#3 ^ ^rfF* a ^ tratg ^ ftw 1 ^ Fs?t Of § 
ua3F T ir i *ftj tfF $ HWf<? Ffr fire^-snw forot 
SWt fw 3- ^ iFFt ^ w to fcctw & 
^F U I §F fw dF WFSZ7 fw^- Uc?3F rZTrT f^T WVZT 

fjWtf ^>t r U<il i >F«d' 1 f<-id U□!^tf U(T*>TEF Qnft eu 1 5T ! -PFOft I 

— □ 

fTOV’Ft^Wf^oTFFH'* diet dYl & 1 


Life stages: An adults have a long thin body which 
is green, blue, red, yellow, black, or brown and is 
often brightly colored and have four large 
membranous wings of nearly equal size. Eggs are 
laid in emerging plants, in floating vegetation. At the 
last stage, a naia d sw i ms out of the wa ter a n d cl i ngs 
to a plant to dry its skin. After a few minutes of drying 
in the sun, its outer skin splits open at the head and 
the adult flies away.They capture prey as they fly 
and hold the prey in their legs and devour it by 
chewing. They complete their life cycle from 1-2 
years. 









































































3fc|.d*i *Nt 



Robber fly 
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3^3 >ftf} Robber fly I 


ehtfr WeB* r- g^rar W after Jr W 1 

Asilidae (Diptera) 

Food habits ; Adults feed on insects and larvae 
also feed o n i nsects. 

HiJy'A ?te :- U^rat, wte 3U3i?> »T3 

M>*r 

Host insects: Moths, leaf hoppers, flies and bees. 

ar^#wwt^ T HtS£Titejre r t 
feu sjurft Kyt 'dl rt3TSl O' 1 feTTF fROO fee* t-i=#l Uy 

Urt 1 fFFT? ft r d<e r fHefl f^til Jt? Urt cW? tfdtf UA Irfti 

fsr srt?* ^ BTO, 5ft3 *f§ feFT ? Of 00 t^ §“ 

Life stages: Adult insect resembles dragon fly with 
robust abdomen. It has only one pair of leaves, 
larval robber flies live in soil and decaying wood 
where they hunt for insect larvae, worms, and 
similar creatures. They pupate in soil 















































cMlfes: vftft 


Predatory wasp 



Uttl a vri# t S IWi ? 3 lf ff¥ 1 *PFf 3 ' (w FUcT fftPlF forTO UP 

— o a s 

Mud wasp keeping Helicoverpa larvae as food for its young ones in nest 


fy <^id( "sh Predatory wasp 


itT£T M r 33 r :~ ^7^1 3* 33 M3 U^ UfF 1 

bw site*- x v*# g?r i 

5 

Vespidae: Hymenoptera 

Food habits : Adults which will feed on nectar and 
drink water. Larvae feed or insects. 

yVl^H" 7 , ^T3" 

Host insects: Boll worms, lepidopteran larvae and 
spiders. 


Ff W W TST, 

fr * 

W WK M3 IT3EUt FT iMv tf?t*h FF 

K 

fXH'A , 3\M* UFJC^htF 'A T 7r ITTO fep JJTFI »PTJ<F T hfir? FF 

f>f^- 51 for HHtf pp- gfo? ^ | 

= 

i-p^ t^nir w TJ fe^F?FF r fr irfn^fi^iffTr 
famf $ ofl7$lkWl ^srHWf^>dlH^ U4'§ t, 

M3 §■ W era 1 fwf UIW? OTiSW! W f#t 

TO f^BF 7- W FI FTT7T %3 #tP7fT a, §h?t WT 

u M3 fir&ut f^ sfw ft^ tr i g*w fw fcr to #■ w 

B B 

f^>}T3jy t^g r w^r>M T f^ rT u i 


Life stages: Wasps belonging to different species 
of varying sizes and colours, commonly either alt 
black, or black with orange or yellow bands or 
markings. Nest made of mud or day'. These live in 
community or solitary in habit the nest is 
constructed by only one female wasp. Mother wasp 
catches a particular kind of insect, stings and 
paralyses it, carries it back and places it in the nest, 
lays an egg on it and seals the nest. The wasp grub 
hatches, consumes the food provided, and 
pupates. It later breaks out of the nest as an adult. 

















































































Red tree ant 





tPW »f7^T 

Nest woven by ants 



wm ?ret w&r t farr^ Of 
Ants carrying larva as food 
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cfl jt Red tree ant 


5h»r TO KRT^' § H*# U75T | 

Gecophylla smaragdrna (Hymenoptera Formicidae) 
Food habits ; Adults and larvae feed on insects. 

h^wtt gfte- i?t sr? gir, stemra*r, ktf? 

SlRUTy *?dlid, U33T 

Host insects: Leaf-feeding caterpillars, aphids, 
leafhoppers, plant hoppers, bugs, moths. 

r^'^dil e^HT JvKHyi-^:- w&t sftst orfebir ?set 
fcF^t/STT^f y^ T Qv1 ff1 #iT FTfe^r TO 

■JMWl ?F t fAMftJd: TOVT^^H TO 3 r 3t) f$3 feaifWd if? 
^ TO »tr^Vffrld TO TkT f&3 fetffTO 3? UcT 1 ww amr, 

farm# ^ sor ^ to eft# tfW i 

WejfW'tf* fWe 1 trnr 3^f r ebim afwb>F ^febim s rfs-rear sbh 
ir?T ^wbvr i opfitMi" w ufajF eiey oorfe 

fiiWl 1 £f T c5 T rtdl y p 0tfl 1 F«d <? r -d TTF oil^l^P" 

^hr u - FFefar o?r 3+ #3 it^ fwfar to fw? 

fearer Frfefrtf" rfT 

itra feyp&FhH+tEra^fer ftt y'tf fiPH^ ^ir a -tot i 

■* — 

Life stages: The queen ant starts the ants' 
nests/colonies. She spends her life laying eggs. 
Fertilized eggs develop into females (workers and 
the queen} and unfertilized eggs into males. The 
workers are females and do the work in the nest. 
The larger ones are the soldiers who defend their 
colony. The larvae have special glands to produce 
lots of strong silks. The first brood of workers are 
normally smaller since she can only provide a 
limited amount of food. Once the ants mature, they 
leave the nest and begin to look for preys and bring 
food to the queen and their siblings so that later 
offsprings are bigger. 
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cJMrU' 


Praying mantis 
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Praying mantis 


^fe>^ itfsri 

Creoboter meleagris (Mantodea:Mantidae) 

Food habits ; Adufts and nymphs feed on insects. 

Htjy p A cfl<f ^"U., sTF? •? T ?7l^f r H^Nf 1 ", d] r H U"UtT, wl-^ 

jsm 

Host insects: Aphids, fruit flies, caterpillars, grass 
hoppers, and leafhoppers. 

BJl _ft_ -Cl. .4.___It ...■". "T.. . *.rt jft _?v 

Life stages: The adult praying mantis varies in 
color depending on the habitat it is living in, ft 
camouflages the leaves, flowers, twigs, barks, trees 
where it is found usually sits and waits motionless 
among vegetation for prey, with its forelegs held 
together in a prayerful manner, hence the name 
'Praying mantis 1 . The eggs are laid in groups. Each 
group of eggs is encased in a foamy substance that 
hardens into a tough protective casing called 
ootheca, A female adult should be well fed prior to 
mating or else she will kill the male once she es 
hu ng ry after mati ng. 

M^dlE FPJF^Hys? 1 S'ttdl yHe rfW«; ^7^ 

TO ufdHlV±;1*F fcTSJTO *tfW3l-&ra¥3T & l for »P"tf 

fa - t Cffe»»r, K ftt* fro, tto^f 55^ 3 firt 

^-iJT h^v t j ", if eracr IVha ‘uforr H%r afc s, fas* iris 
’tfnj# fw¥ ^ 3 w d j for f^vpr w few*- J i 

Frvrtf Hia|jf fctH’6 95f^ afjV 

33" 1 WTO W Si" ?i^fF fkfra - F VftrFF U3f U^ 7- ^frTW 
dfiJ’' i-ldtfl Jt* j d Aul d 1 Qd frl Ad 3" 3*fl’ iJd "3” } >f r US" 

n “ — — 
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y&i t>HT 
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vlsra! yhpf tret 

Spider feeding on a larva 


Herat u^r uf 

Spider feeding on a mouth 


Spiders 
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Spiders 


?h*F :- W W ^ fidfl'd cT3? 

atri 

Lycosa spp, {Arachnida;Araneae} 

Food habits ; Adults and young ones feed on 
insects. 

eTJ oJUidtH, tftfef .IjddI, W^F,. ttl-6 

Host insects: Brown planthoppers, stem borers, 
leafhoppers, moths, flies, and other agricultural 
pests they can catch. 

ftTWff^F -- Horab>T ? 4 FSt ^ j^faF 37T1 

ng^foF >*f# 3HHf mt ? au f^htf* 

— □ 

j?r rT^fc ar? UTreh>r sat tff fw i¥H w 

ft?tfl^iTS’ 1 frf fW 1 *^ r^izf 'fckl fdrt !TS3'9 T!r >ft r 1 fiffii 

3H^^fftfc3Tt1^200 t 4QQ$3T>H&f&3t§\ 
fey f#r ittv^ 7 trfora 7 #or >rwf u >>rf fw arr^t 

3TI 

Life stages: Spiders have 4 pairs of legs. Some 
spiders' eggs are laid in a duster in silken sacs, 
while some species lay their egg masses covered 
with silks within folded leaves. Eggs usually hatch 
into spidedings within three weeks. A female can 
produce 200-400 eggs in its 2-3 month life span. 
They inject venom into insect and suck its body 
fluids. 






























































Insectivorous Birds 





J 




5P3 frt tfet crhfe^ s y*e ^ i umbH* fe# i H?r r , i^t 

-f - A ^ . "• -. „ CLV-j*~k ■. JX ."■• , .ft , .’- i .. . ... .‘■^ . 

y[^.y ?r ft tna nr-3 1 e yi£ ?rst ;&<??? ct 
§U7^U*'fc^H T HE^dF’>ldPd<;H dhJ’^1 W? 
tffe 71 ' V fifzt fw UF fi#LF 7f p? 1 & I W ffr 

fftP?F W fe?M cTCF US 1 [ 


Insectivorous Birds 


Many birds feed on insects. Common birds like 
myna, drongo, and blue jay etc., are attracted to 
fields by keeping bird perches. Egrets follow the 
plough and feed on the exposed pupae in the soil. 
QwEs prey on rats during night hours. 
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cS^r?t. Fungal infections 
Beauveria Metarhizium 


Diseases of insects 

S>H'^ Viral Diseases 

fe^sr#w^ 

ISIPV 
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Diseases of insects 


tfdl frPH’t 1- ^ 1 "Ufc!>Hft!-rflOf 1 " f^'tf ?T£Gt?l 

n m — 

ar i H^‘~d Jtfav r sf t zKH M3~ gn? ra3*r £ uyfed T r 

9 : v 


r^W 1 ^ aar:- M L d^c‘ W^ r fBW^fT 1 'S 

w?or ^ nr^ ^ s ^ wt 
<T9T f&SWZ&TTZ 37TI UTffetfRTf 

»T3 iar &i wefz ar^fm fetFf 

d<v u i 


Fungal diseases’ Insects are infected by fungal 
diseases under high humid conditions. The insect 
would turn into white chalk piece tike and die. 
Metarhizium spp, infects beetles and 
grasshoppers. Nomurea spp. and Beauveria spp. 
infects caterpillars, 


diseases: The virus infected larvae climb 
plant terminals and die there hanging upside down. 
Their body contents would turn liquid like. Nuclear 
polyhedrosis virus causes disease in Helicoverpa 
spp.and Spodoptera spp. where as granulosis virus 
causes disease in Chilo spp.sugarcane borer, 




































































oft^T 7TT% 



What to do..? i 




cfld A'Ho!' Ft ?3t 5? aM TT^ 

Stop spraying insecticides 


drtVd @HfF W3? gJW F 3? F 53PAf tFF 

Cultivation of legumes as intercrops 


SHStfosicW 

Diversity in cropping 


??*■ F 5HB+ iF&Z W 531^ 

Border crops and flowering plants 
on bunds 


5HHH f?F fira? offenF HFt 3FIT7 B^F 1 

Refuges during unseason 


HHfam aw m fiM Me sfe sfe^ 

Mulching and adding organic 
amendments to soil 


ifoMF ffcr rmfe ass' 

Putting physical structures in fields 


fops' w fira? cfffoir et irfw wfe 7 

Inoculative and augmentative 
release of farmers’ friends 


cfet ?[T% ...7 


What to do..? 




^5# HF whftrTW- f&jfari'M' F RFf 

'"^afrroT 5 ^ 0 ^^' ifp^'7 =f ^rt^+ ^ art^^n’ 

Stop spraying insecticides - It would provide congenial 
environment for Farmers* friends to multiply and exercise controi 
of pests before Ihey reach economica lly damaging levels. 

^ id ^TFTF 3? g - .^.rji 'iflflF WW~ fFH WW ■ft tfHrt 1 fOTW *F 

IH33 aftfiBw* 1 grgl^ar pt^r 31 ^ fea8g ntf fimr tf? 

srtM 7 TriftM^TTr a+ Efu fviwate >fo sraw t e% *r% o?r i 

Cultivation of legumes as intercrops -These broad leaved 
crops provide shelter for many farmers' friends and when these 
short duration crops are harvested the farmers’ friends gets 
transferred to Ihemain crop. 

JRTTt Ftf frfrfv-r S3TK HEW Ljtf 1 fit ? FEE3" ^.-opfa 

01 P?f 0 HE3T 1 JvFfF fftfeiP ?TFt 

UfdKfill2#tV f ST^ 1 ^*? 3S 1 1 

Diversity in cropping -Monoculture of crops is causing insect 
outbreaks and economic losses. Growing inlercrops, sequence 
cropping, multistorey cropping would create corgenral 
conditions for farmers' friends. 

^7* W ^'Giid uHh 11 »fi r sfwir'd 14U wnt'Oc- wfrETiT^FT jr c[nt 

r^ Trap fmtf & 1 trR*r r^ m ^ nflre 

Border crops and flowering plants on bunds - Helps 
multiplication of farmers friends by providing shelter and source 
of honey and nectar for adults. 

SEEM Mil MfctT ■cflfaflr E%\ 0¥ V** 1 i£&it r iTE SETT ¥\ cwtl tJ tiM 3 Iff aft? 
tvpgn-f Ft fife iJTT i i^ffreij ftf-EHT j 1TT? T (5j~e WlS t|Jll 1 i^sT 

•H^Pt 3 i^3^3F^<HlV r tf W fiw cis rE pp ¥ :?? rT Ecf^ JrT I 

Refuges during unseason-When crop is harvested m^ny pests go 
in to resting stage. Farmers’ friends have difficulty in finding food. 
Leaving some rows of flowenng plants or legumes like oowpea or 
sunhemp in the field act as refuges to the farmers' friends. 

HRlW w w f>M &fw HicH*™- F0?r - MWWd! f^ w 

&T?mh ^ Efftr? RSt aup ■! r wnnf? 1 ^ fiW., f>M iw ^ 

Mulching and adding organic amendments to soil- The 
predatory bugs and beetles find good hid«ng places in the 
mulches. Porous soil encourages soil borne predators. 

fcfiT rff-irt JWfLT? o'BTT ? faiM'd Tf^IfT ¥ lOf ftf W j 

ftw-fc^r w nat j 0 1 ^ finnr 0 i?if rF h?e0 stfe - 

yte^y^SfW^+THrte^i 

Putting physical structures in fields- Aarranging bamboo 
poles between trees for ants to spread. Keeping bird perches and 
water pots in the fields alfracte insectivorous birds. 

foFPTT i7 WTJ 5Ttfo»F i?t jffW iJi' i j'r> ' - gniTP^ ?TJI7?t V 1 4 ^ for, f/lfoTotfeTT 

WTtsiT? d'yfoc '*p infowsh^iTPr 
a dr &#» ui.tr<? JPW ff tf»f« <rar« # -whir ^ f-fUfirs' wjwf S#<9 iTW 

fi^ait i 

Inoculative and augmentative release of fanners' friends -In 
the dynamic crop environment, build up of fa rimers' friends would 
lake time. Release of parasites like Trrchogramma and predators 
like Chrysopa would help in initiation and establishment of 
natural control mechanisms in the field over years. 






















































































